Temporal changes in intestinal Na+, K(+)-ATPase activity and in vitro responsiveness to cortisol in juvenile chinook salmon.
Seasonal changes in endogenous Na+, K(+)-ATPase activity were measured in pyloric ceca and posterior intestine of juvenile chinook salmon (Oncorhynchus tshawytscha) maintained in fresh water over 18 months. In tissues from these same fish, the in vitro responsiveness of Na+, K(+)-ATPase activity to 10 microg cortisol/ml was assessed. There were pronounced increases in endogenous Na+, K(+)-ATPase activity in summer for both intestinal regions, in underyearlings and yearlings. In pyloric ceca, a significant positive response of Na+, K(+)-ATPase activity to cortisol, in vitro, was restricted to the months preceding increases in endogenous Na+, K(+)-ATPase and the month afterward. Na+, K(+)-ATPase activity of the posterior intestine was only responsive to cortisol in underyearlings in the period before the peak in endogenous enzyme activity. At a time when explants were responsive to cortisol, in vitro exposure to 0.1-10 microg cortisol/ml resulted in dose-dependent elevations of Na+, K(+)-ATPase activity over controls (0 microg cortisol/ml). The results show that the intestine exhibits increased enzymatic potential for water absorption that is indicative of parr-smolt transformation. Alterations in tissue responsiveness to cortisol may contribute to these changes in Na+, K(+)-ATPase activity of pyloric ceca.